a priori three factor structure for the PMS could be hypothesised with Awareness, Nonsuppression/reactivity, and Non-judging/control as factors.
A question pertinent to the current paper is the extent to which those dimensions of DM established in other populations would apply to a sample of individuals experiencing chronic pain, specifically fibromyalgia. A notable psychological feature of those experiencing fibromyalgia is hypervigilance to internal states, possibly including both physical sensation and negative thoughts and feelings. 22, 23 A number of items in the PMS awareness subscale may inadvertently capture this hypervigilance, particularly those items that refer to shifts in physical ("I notice changes inside my body, like my heart beating faster or my muscles getting tense") and emotional ("I am aware of thoughts I'm having when my mood changes")
states. Therefore we also consider a revised three-factor structure for the PMS where we exclude those items from the Awareness subscale which focus on internal states. This leaves an Awareness factor focused on awareness of external events ("When talking with other people, I am aware of their facial and body expressions") and sensory experience (e.g., "When I shower, I am aware of how the water is running over my body").
It is also important that the PMS can be used to make meaningful comparisons across relevant subgroups of those with fibromyalgia. For example, comparisons between those with greater or lesser experience of meditation are important in determining whether mindfulness meditation based interventions are effective. Moreover, there is evidence that the structure of DM measures may vary as a function of meditation experience 24 limiting the extent to which such comparisons can be made. Whether the factor structure remains the same across subgroups is a matter of factor invariance 25 and his will be tested in the current paper for meditators and non-meditators.
In addition we assessed concurrent validity by testing theorised relationships with decentring, positive (PA) and negative affect (NA). It has been consistently demonstrated that mindfulness positively correlates with PA and negatively correlates with NA. 26 It has been proposed that mindfulness through intervention leads to improvements in well-being via increased decentering, [27] [28] [29] which is a fundamental metacognitive shift in the ability to recognise one's thoughts as thoughts, rather than necessarily true facts. 27 Fresco and colleagues explicitly state that they do not see their definition (and associated Experiences Questionnaire) 27 as synonymous with mindfulness as defined by Bishop and colleagues 14 ; rather, they feel it is complimentary to it. They also note that Bishop and colleagues 14 themselves consider mindfulness and decentering are not redundant concepts. To clarify, mindfulness enables an individual to focus on experiences in the present moment with acceptance and curiosity, but it is the process of decentering that is hypothesised to specifically facilitate an individual to recognise the thoughts they are noticing are just thoughts, as opposed to definite truths about the self. It is predicted, therefore, that the PMS would be positively correlated with decentering in that individuals with higher levels of DM will also reported an increased ability to decentre.
The current study aimed to validate the PMS within a sample of those with fibromyalgia. We initially undertake a CFA comparing five alternative factor models: i) a single factor model; ii) the two-factor (Awareness, Acceptance) model initially theorised and supported by Cardaciotto and colleagues 13 ; iii) Cardaciotto and colleagues two-factor model with correlated error terms; iv) a three factor model outlined in this paper (Awareness, Non- Table 1 ).
Eighty Following university ethical approval, the study was advertised via two national fibromyalgia charities in the UK. Participants took part by following a link placed on the advert that took them to the webpage containing the survey. The internet based online study required approximately 15 minutes to complete the questionnaires.
Measures
The Revised Fibromyalgia Impact Questionnaire (FIQR) 30 Residual (RMSEA; adequate fit < .08, good fit < .06). [35] [36] [37] Factor invariance was assessed at three hierarchical levels: dimensional & configural invariance; metric invariance and scalar invariance. 25 
Results

Descriptive Statistics
Mean descriptive statistics for the key study variables are reported in Table 1 . Male and female participants did not significantly differ on any of these variables (all p's > .05).
Individuals who were taking medication reported significantly higher levels of NA, t (934) = 3.47, p < .01, d = .23, and fibromyalgia-related difficulties, t (934) = 6.27, p = .04, d = .41.
There was no difference between participants who were taking medication and those who were not for the remaining study variables (all p's > .05).
TABLE 1 ABOUT HERE
Factor Structure
The five competing factor structure models were estimated. Fit statistics for each model are reported in Table 2 . The three factor model (Model 4) demonstrated a better fit than either the one or two factor models (Models 1 to 3), but the fit of this model still fell below our criteria for good fit. The revised three factor model (Model 5) in contrast met our criteria for adequate fit. Parameter estimates for this final model are reported in Table 3 . All standardized factor loadings were above .40, meeting guidelines for minimum factor loadings within factor analysis. 38 Item 12, "There are things I try not to think about" introduced a degree of ambiguity around whether it was better placed with the Non-suppression/reactivity factor or Non-judging/control factor. We did test an alternative 3-factor model where item 12 loaded onto the former rather than latter factor, but found this was an even poorer fit to the data, Χ 2 (62) = 852.90, CFI = .90, TFI = .87, RMSEA = .12.
Modification indices for Model 5 suggested this model could be further improved by allowing item two ("I try to distract myself when I feel unpleasant emotions") to cross-load on to the awareness factor as well as the non-suppression/reactivity factor. Cross-loading items can create difficulties in using self-report measures, since the same items contribute to different subscales, which can limit the use of different subscales together within the same statistical model (e.g., predictors in a regression). For these practical reasons we did not allow this cross-loading. Additionally, where we allowed this cross-loading, the standardized loading of this item onto the awareness factor was small (< .3). We calculated generalised Cook's distances for this final model using the FAOUTLIER 40 package for R, which accounts for the ordinal nature of the data. The largest Cook's distance (.0002) fell below the recommended cut-off of 4/N = 0.004 41 and thus was not treated as an overly influential case.
In the final model both Non-judging/control and Non-suppression/reactivity factors were highly correlated. However, they demonstrated distinct correlations with the third Awareness factor, whereby the Non-judging/control factor had no relationship with this factor but Non-suppression/reactivity was moderately negatively correlated with Awareness.
Thus awareness was unrelated to the tendency to judge internal states, but was related to a greater tendency to try and suppress or avoid negative internal states. loadings were constrained to be equal across groups was a significantly worse fit than one where these were free, scaled ΔΧ 2 (10) = 15.02, P = .02. The factor loading for item 16 varied more noticeably between groups (standardized loadings; meditators: .75, nonmeditators: .87) and the wording ("If there is something I don't want to think about, I'll try many things to get it out of my mind") was more ambiguous than others with regards to the specific strategies one might try to put thoughts out of their mind. We therefore tested a partial metric invariance, whereby all factor loadings were constrained to be equal except that associated with item 16. Notably, partial metric invariance was supported, ΔΧ 2 (9) = 9.61, P = .10. We then tested partial scalar invariance, comparing the metric invariance model to one where item thresholds were also constrained to be equal across groups (again with the exception of item 16), ΔΧ 2 (36) = 9.28, P = .73. In summary partial scalar invariance was supported across the two groups.
Reliability & Validity
Total scores for the three subscales derived from the three factor model were calculated by summing the relevant items. Internal reliability for each subscale is reported in Table 4 . Internal reliability exceeded α = .70 for all subscales except for Awareness, likely due to the fewer items in this subscale (k = 3). Nonetheless reliability for this subscale was still adequate (α = .62). Correlations with decentring and affect are also reported in Table 4 .
Multiple regressions were undertaken to explore the relationship between the three subscales and decentring, positive affect and negative affect. The results of these analyses are in Table   5 . Residuals were homoscedastic and normally distributed within all regression analyses with the exception of the regression of negative affect onto the PMS subscales, where mild heteroscedasticity was present. Testing for significance using bootstrapped confidence intervals 42 with 5000 resamples led to equivalent results. Multicolinearity was not identified (Tolerance > .2). 43 There were no influential outliers identified in any of the regression analyses. All models were significant. Both Awareness and Non-judging/control predicted greater decentring, positive affect and less negative affect. In contrast, Nonsuppression/reactivity predicted less decentring (e.g., those who make less use of avoidance and suppression also report less decentring) and less positive affect decentring (e.g., those who make less use of avoidance and suppression also report less positive affect) but was unrelated to negative affect. 
Discussion
Considering the high levels of distress often associated with fibromyalgia, and the potential for mindfulness as a therapeutic tools, valid measure of DM in this population are
needed, yet no DM measures exist that we are aware of that have been fully validated in a fibromyalgia population. Here we aimed to validate the PMS within a sample of individuals with fibromyalgia, using CFA to compare five alternative factor models to determine the best fitting structure. The results supported a revised 3-factor structure for the PMS when used in this population. This revised structure extends on the originally hypothesised structure of the PMS 13 in two important ways. First, the idea of separate Non-judging/control and Nonsuppression/reactivity factors was supported over a single acceptance factor. This distinction captures the idea that the actual use of avoidance and suppression as a means of managing negative internal states may be separate to an individual's judgment of such states as problematic and the desire to control such states. The latter Non-judging/control factor could be understood as a set of meta-beliefs concerning internal states, 21 whilst the former Nonsuppression/reactivity factor concerns a specific coping strategy. The Non-judging/control factor may also be similar to the idea of an intolerance of certain emotional or cognitive states. 44 The Non-judging/control and Non-suppression/reactivity factors were correlated as would be expected, since a wish to control certain internal states is naturally liable to lead to specific attempts to suppress or avoid these. The Non-judging/control factor is probably closer than the Non-suppression/reactivity factor to the underlying idea of acceptance within the DM literature. Second, the revised PMS excludes those items of the Awareness subscale that could potentially overlap with a hypervigilance of internal states. A hypervigilance to internal states has been reported in chronic pain conditions including fibromyalgia, and may contribute to the emergence of the disorder. 22, 23 With this in mind, an Awareness factor which focuses on the awareness of sensory and external experiences is one way of assessing the awareness component of DM whilst avoiding this overlap.
The factor inter-correlations further support the distinction between Nonjudging/control and Non-suppression/reactivity, since these showed different relationships with Awareness. In particular, greater reported Awareness was associated with a greater tendency to attempt to suppress or avoid internal states. This is not unexpected, since the ability to suppress or avoid and internal state necessitates a certain level of awareness of these experiences. Moreover, as this is a sample who are struggling with a chronic pain condition, for whom avoidant coping may be a common way of managing distress, such a relationship is understandable. It will be important to test if similar factor structures and relationships emerge within other samples, including mixed chronic pain samples.
The results support the partial scalar invariance of the PMS across meditators and non-mediators. Scalar invariance is necessary for group comparisons on factor means to be meaningful 25 and as such these findings support the use of this measure in chronic pain populations to compare those with and without experience of meditation. However, as this invariance was only partial an uncertainty around the use of item 16 of the PMS remains.
This is problematic only for the Non-suppression/reactivity factor, where this item loads and so it may be that clinicians and researchers using the PMS within this population consider dropping this item from this subscale or make comparisons on this subscale cautiously.
Notably, the reactivity embodied in the Non-suppression/reactivity factor may be better conceptualised as an outcome of DM 14 rather than a core facet of DM, and so it may also be that this subscale is dropped leaving just the Awareness and Non-judging/control subscales.
This conceptualisation is also in-line with Bishop and colleagues 14 definition.
The relationships the revised PMS factors had with decentring, negative affect and positive affect partially supported hypotheses. As predicted decentring, which involves an awareness and recognition of thoughts and feelings, was highly correlated with the Awareness factor. Decentring was also correlated with the Non-judging/control factor, which would be expected since decentring is to a certain extent incompatible with a desire to control thoughts and feelings. 27 Reporting more mindful awareness of one's environment and a lesser tendency to judge or wish to control negative internal states was linked to greater positive affect, which is consistent with the wider mindfulness literature. 26 Notably, the Nonjudging/control factor was also strongly related to negative affect. This relationship is consistent with meta-cognitive models of distress which suggest it is the negative metabeliefs concerning internal states and processes that underlie the emergence of distress.
21, 45
The Non-suppression/reactivity factor, once overlapping variance with other PMS subscales was accounted for, was negatively related to positive affect (contrary to hypotheses), so that those who reported more of a tendency to use avoidance and suppression also tended to report more positive affect, although this effect was small. This finding suggests a more nuanced understanding of avoidance and suppression techniques, which suggests these coping strategies may have benefits for those with chronic pain conditions, leading to more positive emotions. Thus the current study suggests it is an individual's beliefs about aversive internal states and their wish to control these that may be more problematic than the actual tendency to adopt avoidance and suppression as a coping strategy. Further confirmation of these findings is needed, however.
A few key methodological issues deserve comment. It should be noted that the study did not look at measurement invariance between the FM group and other samples. The current findings do suggest an alternative factor structure to the original development study (which took place in students) and so a test of measurement invariance between a student and FM population would be of interest. This was not however the goal of the current study. The study used a cross-sectional design. Therefore, it is possible, that severity of pain and/or mood states at the time of completing the measures may have influenced reports. Future research would benefit from testing on more than one occasion to assess test-retest reliability of the measures within this population. While we tested the revised 3-factor model across two 
